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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PURPOSE: To improve the reliability of a passive matrix type and active matrix type liquid 
crystal display devices integrating a pixel area and a peripheral drive circuit area. 
CONSTITUTION: In the method forming peripheral drive circuits 103, 104 by transferring 
them on substrates 101, 102 constituting the liquid crystal display device after the 
peripheral drive circuits 103, 104 are formed on other supporting substrates, the 
peripheral drive circuits 103, 104 are arranged in the inside from a seal materia! 107 of a 
liquid crystal 1 06. At this time, by making the thickness of the protective films 110, 111 of 
the peripheral drive circuits 103, 104 the same thickness as the seal material 107 or a 
spacer, the reliability of the peripheral drive circuits 1 03, 1 04 ranging to a long term is 
enhanced. This structure displays the effect particularly enhancing the reliability in the 
liquid crystal display device making a plastic the substrates 101, 102 easily deformed by 
force from the outside. 
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(A) Relevance to claims 

The following is a translation of passages related to 
claim 1 of the present invention. 

(B) Translation of the relevant passages 

[Claims] 
[Claim 1] 

A liquid crystal display device, characterized in 
that ... the first and second peripheral drive circuits are 
formed by separating circuits formed on another 
supporting substrate from said another supporting 
substrate and attaching the separated circuits to the first 
and second substrates, respectively. 
[Claim 2] 

A liquid crystal display device, characterized in 
that ... a protective film is formed on the peripheral drive 
circuit, the protective film is substantially as thick as the 
sealing material, and the peripheral drive circuit is formed 
by separating a circuit formed on another supporting 
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substrate from said another supporting substrate, and 
attaching the separated circuit to the first substrate. 

[Problems of Conventional Art] 

[0006] 

... According to another method, a semiconductor 
integrated circuit adopting a thin film transistor is formed 
on another supporting substrate with the use of a 
technique similar to the above, and this semiconductor 
integrated circuit is separated from the supporting 
substrate and bonded with the first or second substrate. 
According to a further method, after bonding the 
semiconductor integrated circuit to the substrate, the 
supporting substrate is removed. 

[Means to Solve the Problems] 

[0013] 

... Moreover, on the peripheral drive circuits 103 and 
104, protective films 110 and 111 are provided, 
respectively. The thickness of each protective film is 
substantially identical with the width of a gap between the 
substrates, the gap being formed by the spacer. 
[0014] 

... In the present invention, since the thickness of 
the protective film 110 formed on the peripheral drive 
circuit 103 of the substrate 101 is substantially identical 
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with the width of the gap between the substrates, the gap 

being formed by the spacer, ... 

[0015] ~ 

First, a plurality of peripheral drive circuits 22 

are formed on an appropriate substrate 21 (Fig. 2A). 
[0016] 

Then the substrate 21 on which the peripheral drive 
circuits 22 are formed is cut so that stick substrates 23 
and 24 are acquired. ... Next, the surfaces of the stick 
substrates 23 and 24, on the surfaces the peripheral drive 
circuits being formed, are bonded with and electrically 
connected to respective surfaces 26 and 28 of other 
substrates 25 and 27, on the surfaces 26 and 28 wiring 
patterns being formed using transparent conductive films. 
[0017] 

Subsequently, the substrate parts of the stick 
substrates 23 and 24 are stripped off, so that only the 
peripheral drive circuit 29 and 30 remain on the surfaces 
26 and 28 of the substrates. 

[Embodiments] 

[0027] 

Subsequently, a gold bump which is about 50pm in 
diameter and about 30pm in height is mechanically 
formed on the ITO electrode 47. The substrate being thus 
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acquired is cut into an appropriate size. As a result, a 
stick substrate is acquired. 
[0028] 

In the present embodiment, a polyethersulfone 
(PES) 0.3mm thick is used as a substrate of the liquid 
crystal display device. Then with this substrate 49, a stick 
substrate 31 is bonded by putting pressure thereon. 
[0029] 

Then an adhesive 51 to which thermosetting organic 
resin is mixed is injected to the gap between the stick 
substrate 31 and the substrate 49 of the liquid crystal 
display device. 
[0031] 

The substrate being thus processed is left in the 
stream of a gas in which fluorine trichloride (C1F 3 ) is 
mixed with nitrogen. The quantities of flows of fluorine 
trichloride and nitrogen are both 500sccm, respectively. 
The reaction pressure is in the range of l-10Torr, and the 
temperature is at room temperatures. It has been known 
that fluorine halide such as fluorine trichloride selectively 
etches silicon. Meanwhile, oxide (e.g. silicon dioxide and 
ITO) rarely etches silicon. Thus, when a stable oxide 
coating film is formed on the surface of aluminum, the 
reaction is stopped at the film and hence the etching does 
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not occur. 
[0032] 

... In reality, as shown in Fig. 6(C), only a stripped 
layer is selectively etched, so that holes 52 are formed (Fig. 

6(C)). 
[0033] 

As time further goes on, the stripped layer is 
completely etched out, and a bottom surface 53 of a 
ground layer is exposed. As a result, the stick substrate 
31 is separated from the semiconductor circuit. 
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